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James Arden Barnett, Jr.,, RDML USN
T (202) 344-4695

F (202) 344-8300
jbarnett@venable.com

September 10, 2018

Filed via ECFS

Marlene H. Dortch, Secretary

Federal Communications Commission
445 12th Street SW

Washington, DC 20554

Re: Notice of Ex Parte Presentation, Wireless E911 Location
Accuracy Requirements, Public Safety Docket No. 07-114

Dear Ms. Dortch:

On September 6, 2018, Polaris Wireless, Inc. (Polaris Wireless) executives
Tarun Bhattacharya, Chief Technology Officer, and Karl Kessenich, Executive
Director of Business Development, and James Arden Barnett, Jr. of this firm
met on the topic of the 9-1-1 vertical axis testing and results with Zenji
Nakazawa, Public Safety and Consumer Protection Advisor to Chairman Ajit
Pai and with the following representatives of the Public Safety and Homeland
Security Bureau:

David Furth, Deputy Bureau Chief

Kenneth Carlberg, Chief Technologist

John Evanoff, Deputy Chief, Policy and Licensing Division
Rasoul Safavian, Electrical Engineer

Brenda Boykin, Attorney Advisor

Nellie Foosaner, Attorney Advisor

The attached presentation guided the discussion.

Polaris Wireless has developed and tested a highly accurate, software-based
wireless solution for both vertical and horizontal location using multiple inputs.
Its solution is not a set of sequential fall-back technologies, but a true hybrid
that yields the altitude. Polaris Wireless was one of two participants in the
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months long Stage Z Test Bed using barometric sensor information from cell
phones to determine the probable altitude of an indoor wireless 9-1-1 call.

CTIA filed the 911 Location Test Bed, LLC’s Report on Stage Z in a cover letter
dated August 3, 2018.! The purpose of the September 6 meeting was to
present the Polaris Wireless solution and test results and to clarify the report
and the cover letter from CTIA that obscure Polaris Wireless’s success in
achieving highly accurate Z-axis fixes.

Polaris Wireless was the only vendor to participate in all morphologies
in all three test cities. The company used multiple cell phones by various
device manufacturers (except as explained below), all three known
smartphone barometric sensor manufacturers, and both new and used
phones. Polaris Wireless also did not include any in-market barometric
sensor bias compensation which proved to be a major disparity in
performance affecting the test results.

Polaris Wireless understood that this test would only provide for limited
opportunities to compensate for barometric bias and that the company’s
active compensation measures should not be used. Accordingly, Polaris
Wireless did not use the active compensation measures that it has
meticulously developed to overcome sensor bias. Not until the draft
report was circulated did the company realize that the other participant
had been allowed to use active compensation measures within the test
markets and throughout the duration of the trial.

To address this disparity and verify fully compensated performance,
Polaris Wireless requested that the Test Bed perform limited retesting
or review and accept the computation of the very same test data but
this time with the application of the active compensation measures. This
computation yielded a z-axis accuracy of 2.8 meters overall (all test
areas and morphologies), supporting floor level accuracy of 3 meters.
The Test Bed LLC did not respond nor include this data in its report or
in any supplement. At Polaris Wireless’s request, the Test Bed LLC
included a statement in the report that “variability in how the two
vendors participated in the testing further rule out any side-by-side

1911 Location Test Bed, LLC's Report on Stage Z, PS Docket No. 07-114, August 3, 2018.
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comparison of the solutions.” Yet, the Stage Z still inappropriately
included numerous such unqualified side-by-side performance
comparisons. Even in the final section, the Test Bed LLC failed to identify
active barometric sensor bias correction as a key difference between the
two solutions under test.

As a consequence, industry reports are now repeating this inaccurate
comparison of performance and identifying the only difference being
that Polaris Wireless was not tested on iOS devices. This is an
oversimplification drawn by the clearly incorrect representation of
results in the Stage Z report. With limited active correction of sensor
bias, Polaris Wireless accuracy improved to 2.8 meters. Polaris Wireless
and CTIA Test Bed LLC have subsequently met to discuss additional
testing options, yet the timing for such testing is uncertain.

e Polaris Wireless had originally proposed to test a hybrid of barometric-
sensor based location and 3D Wi-Fi capabilities. The 3D Wi-Fi provides
important inputs that improve active compensation to overcome sensor
bias which further improves accuracy and adds robustness to the overall
solution. Test Bed LLC indicated that Polaris Wireless should not use
the 3D Wi-Fi component because a nationwide 3D Wi-Fi database was
not currently available nationwide and efforts to source the database
jeopardized Stage Z testing. Polaris Wireless agreed and withdrew the
3D Wi-Fi capability completely from the test.

Since i0OS does not support the necessary measurements for 3D Wi-Fi,
the Polaris Wireless test application supporting the full hybrid solution
had been developed only for Android devices. The Polaris Wireless
barometric-based vertical location solution is supported on iOS devices
and could have been part of the test, but there was insufficient time to
develop the test application for iOS devices.

e Polaris Wireless considers the Z Stage testing a success, achieving 4.8
meters with just a few compensation test calls outside of the test
markets and prior to actual testing. Further, using only actual test call
data, Polaris Wireless was able to demonstrate the ability to achieve 2.8
meters when active compensation was applied within the test markets
as it was with NextNav.
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e The Polaris Wireless active barometric sensor compensated results also
validate the Stage Z test report conclusion that barometric sensor bias
is a leading source of error. The use of Polaris Wireless compensation
measurements improved accuracy in all cities. Additionally, as
anticipated by ATIS testing guidelines and by the Test Bed, Chicago
proved to be a challenging market despite relatively mild winter weather
conditions.

e Although horizontal accuracy was not the focus of Stage Z testing,
accurate horizontal indoor location is essential for estimating vertical
location. Polaris Wireless noted that its solution achieved 25.8 meters
indoor location at the 80 percentile, a meaningful improvement from
Stage 2 testing which still demonstrated Polaris Wireless compliance
through the complete mandate.

e Stage Z testing also demonstrated that the currently adopted standards
for barometric sensor compensation are sufficient to support the Stage
Z solutions under test, both demonstrating better than 3m accuracy.
Standards will continue to adjust to technological improvements, but
there is no need to wait. The standards support setting a benchmark
now and it is incumbent upon carriers and device manufacturers to
implement these standards.

e Since Polaris Wireless's solution is software-based, additional
improvements in devices and carrier networks can be more easily
accommodating. Demand from Public Safety and other markets will
drive constant improvements even above and beyond these test results.
Polaris Wireless is committed to ongoing innovation through its flexible
and extensible platform and improving z-axis accuracy.

e Barometric-based vertical location technology solutions have been
tested now from two location vendors. Polaris Wireless seeks additional
forums in which to test its capabilities but strongly believes that more
testing is not needed to set the metric. Polaris Wireless recommends
that the FCC proceed with in establishing a vertical location benchmark
metric of 3 meters on 80% of fixes for E9-1-1.
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Polaris Wireless asks that the record reflect the points noted above. Pursuant
to Section 1.1206(b) of the Commission’s Rules, this submission is being filed
for inclusion in the public record of the referenced proceeding.

Attachment

cc: Zenji Nakazawa
David Furth
Kenneth Carlberg
John Evanoff
Rasoul Safavian
Brenda Boykin
Nellie Foosaner
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